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Introduction
Neighbourhood as a place in built environment refers to a fractional part of a city or suburban area which offers a residential environment and allied facilities for lower percentages of residents' population (Nadeem, et al., 2013) . In other words, the neighbourhood could be perceived in terms of residents' population capacity that may range from 2500 to 25000 residents, with the sizes up to 30 acres (Nadeem, et al., 2013) . The neighbourhood environment such as rural town and villages can be studied in its totality of the existing surrounding conditions (Aydin & Buyuk, 2014; Berk, 2005) . Similarly, it could be seen as a recognized boundary whose characteristics are derived primarily from its components. The components involve physical, cultural, and social aspects. Rural neighbourhood environment could be described as a fractional key node of activities within a portion of a suburban area serving as a residential environment equipped with necessary facilities for a fewer percentage of residents' population (Agboola, Rasidi & Said, 2016) .
Rural neighbourhood indicates a connection between the residents' population, the degree of its remoteness, and physical features in comparison to what is obtainable in urban or city centres (Salamon & Mac Tavish, 2009 ). The authors acknowledge, rural as perceptual functions hinge on the population size of the residents and parameter of such locality. The meaning of rural in this study is coined as a place with fewer agrarians' population of residents having a specific local identity. In this vein, rural neighbourhood according to Duxbury and Campbell (2011) could be ascertained based on a variety of characteristics such as population density and size, socioeconomic characteristics, residents' status, the level of development, and cultural affinity. The primary function of the neighbourhood is to acts as a link between the physical and social dimensions of shared and liveable spaces (Kazmierczak, 2013) . Recent development in the field of rural and urban design, landscaping, architecture, engineering sociology, urban geography among few have called for proper exploration of neighbourhood and morphology concepts with respect to its size, design, transformation, and planning.
Morphology is described as the formation of plots, buildings, use, streets, plans, townscapes (Gordon, 1984) . The significance of morphology is reflected largely in that it enables the documentation of spatial aspects of urban and sub-urban developmental viewpoints.
In the words, it assists in producing concepts and generalizations related to the character and classification of land use within the suburban area, and to the spatial interactions of cities growth, through internal structure and processes (Goodall, 1987; Herbert & Thomas, 1982) . In addition, morphology is useful in solving some urban and rural planning related challenges, and appraisal of features and prospect by the decision makers in the built environment (Whitehand, 1987) . Historically, the planning idea originated from Howard's garden city movement (Kallus & Yone, 2000; Spreiregen, 1965) when efforts were geared towards combating problems associated with excessive use of automobiles for daily movement and suburbanization during the 20th and 21st centuries (Nadeem, et.al., 2013 Agboola, Zango & Zakka (2015b) , submitted that the unplanned land use experienced in most Nigerian neighborhoods has affected the adequacy of the landscapes in diverse ways. Therefore, it becomes imperative in studying the transformations in the physical spatial conditions and development pattern of a typical rural town in Nigeria. This is a view of proffering solution to the associated challenges in land use activities.
The objectives of this quantitative and qualitative study focus on the followings: [i] studying the associated challenges with the town through the size, growth, and land use distribution [ii] exploring the perception of the inhabitants (stakeholders and professionals in the built environment) on various activities pattern within the town. The two objectives will explore residents' perception of the quality of neighbourhood land use provisions and transformation in physical development of the neighbourhood. Research questions will answer the following: [i] what are the factors that contributed to the transformation of the case study neighbourhood? [ii] Does the quality of the rural setting affect the perception and interaction of community residents? Understanding the existing morphology of a settlement would constitute a vital factor towards creating an appropriate future developmental intervention. This would, therefore, possess a veritable tool for the rural planning and design in Nigeria.
Review of literatures 2.1
Geographical Information System, Morphological spatial Analysis and Land Use Planning The most useful applications of Geographical information system (GIS) is for planning and management of the land-use suitability mapping and morphological spatial analysis (Brail and Klosterman, 2001; Collins et al., 2001) . Notably, the land-use suitability is targeting at identifying the most appropriate spatial pattern for future land uses taken into cognizance the specify requirements, preferences, and predictors of some residents' activities (Collins et al., 2001) . Various past studies have adopted the GIS-based land-use suitability analysis in a wide variety of situations including landscape evaluation and planning (Miller et al., 1998) , and viable regional planning (Janssen & Rietveld, 1990) .
In the same vein, plethora of studies have been initiated towards solving neighbourhood related problems such as: improving residents' sense of community, improved residents' social interactions within the neighbourhood, provision of adequate security, improved neighbourhoods' environmental pollution, and health problems (Francis et al., 2012; French et al., 2014; Middleton, 2010; Bonilla 2013; Peter et al., 2010; Song & Knaap, 2003; Broadbent, 1990) . Improved general features of neighbourhood lead to the new urbanism that enhances the design of high density, and good neighbourhoods transportation network. This could also target social cohesion and environmental sustainability (NU, 2002; Rubenstein, 1987) . Another concept of eco-towns promotes the design of environment-friendly neighbourhoods with zero-carbon buildings (Barclay, 2011; Nadeem et. al., 2013) . Likewise, Berk, (2005) opined that residents' activities and continuous lifestyles formed parts of the basic factors that shape the social environment. This issue was further argued by Meenakshi, (2011) (Nasuh, 1993; Agboola et. al., 2015 b) .
However, the literature suggests that a neighbourhood unit should be socially and environmentally sustainable in terms of provision and location of residential accommodation, public facilities, commercial areas and utility services Dave, 2011) . In the same vein, neighbourhood planning should have its aim rooted in the provision of essential amenities capable of enhancing ethnic's interactions and maximum utilization. Shaping attributes of the neighbourhood in multi-ethnic groups should constitute an equal right of access, right of use and equal ownership or control (Megalhaes, 2010) . The cultural activities influence the transformation process and then impacts on the change of physical structure social value (Boblic, 1990; Rapoport, 2004; Karakul, 2009) . People as the users of built environment react to the transformation process that appears in various ways; such resistance, acceptance, re-adoption, and creation new meanings. These could be traceable to the changes in the physical elements as well as the spaces arrangement (Rapoport, 2004; Ganis, 2009) .
Meanwhile, the rural neighbourhood composed of diverse open green spaces enabling recreational, religious, social, aesthetic, psychological and economic activities (Kaymakli, 1990; Akinci, 1996; Yildiz, et al., 2011 , Agboola, et. al., 2015a . The morphological changes manifest in terms of the social, environmental and economic context that showcased the effect of human cultural actions which culminated in the formation and transformation of neighbourhood built environment depicted in Figure 1 . (2013) Rural morphology dwelt with the various forms of historical approach in relation to the developmental processes of diverse historical periods. The approach explains in details the relationship between the social processes and the observed physical development. An environment where community residents live is surmised into natural, artificial, and social areas (Aydin & Büyük, 2014) . It is argued in this study that the artificial environment relates to the physical environment as evolved by the human requirement that changes over time. The social environment is coined as places meant for human social interactions. And lastly, the artificial environment is the one influences man-made features such as buildings, roads, and other land features. According to Zhang and Li, (2012)
neighbourhood environmental characteristics consists of accessibility, amenities, sociability, aesthetics, safety, and policies. The characteristics of which can either to enhance or discourage people's perception and influenced by usage, shared experience, and gainful opportunities derived (Kazmierczak 2013; Peter, et. al., 2010) .
In other perspectives, peoples' interest has been shifted towards encouraging communities and identifying the heritage values of their locality. For instance, in England communitybased work is being advocated by the Common Ground organization which was saddled with initiatives to preserve the distinctiveness of localities. The Common Ground (2009) roadmap project recorded a huge success in uniting local communities and mapping the significant aspect of a place. In Australia, as reported by Stephenson (2010) , the Commonwealth government has promoted a technique of cultural mapping aiming at helping communities support the cultural diversity for economic, social and regional development (Commonwealth Department of Communications and the Arts, 1995). Comparing their motive with the Common Ground (2009) their methodology involves encouraging community groups to record and conserve their culturally important resources through various means, such as histories, thematic walks, or improvement schemes.
Rural neighbourhood services, facilities and Features
The rural services and facilities could be categorized as primary and secondary. Primary services and facilities include a general food store, post office, bank, libraries, health centre, and green space such as village green, green street edges. Others include public toilets, public seating, and transport stops. The secondary services and facilities include open spaces like market squares, parks, and recreation grounds, and community facilities such as a stadium. Other includes road lighting systems, traffic signals, domestic water systems, sanitary sewer systems, parks and recreational facilities, public schools, police and fire protection buildings. These are essential elements useful in providing a livable community, transformations, and enhancing the quality of life (Massam, 1993) .
Two groups of services are iterated by Jenks and Jones, (2010 (Barton et al., 1995) and community centre (Dempsey et al., 2009) . Empirical study has reinstated that the environment is capable of encouraging peoples' physical activity (Goldstein, 2002) . According to Onibokun, (1973), a neighbourhood in Nigerian context encompasses physical, social and psychological variables. Consequently, the neighbourhood acts as meeting and connection place make a significant contribution towards fostering community identity, social interactions, and community revitalization. In another perspective, the characteristics and features of neighbourhood possess an ideal place for communal interaction (Aydin and Büyük, 2014) . The Nigerian neighbourhood transformation before and after colonialization has affected by people's culture in the society in recent time. Consequently, the physical and social characteristics could help concretizing a proper understanding of the built environment which has affected the socio-cultural structure of the economic and general conditions of villages. The neighbourhood environment characteristics in Nigeria as presented in Figure 2 could be grouped as natural, artificial, and social characteristics.
Meanwhile, the artificial explained in details the physical environment evolved by people over a considerable period of time. The artificial environment is influenced by buildings, roads, and settlement styles. Following this, the social environmental characteristic relates to places where people interact, and also hinged on the residents' socioeconomic prosperity, cultural attachment, and functional attributes. Meanwhile, personal and social identities of residents such as ownership, belonging, tolerance and respect determine the neighbourhood identity character (Aydin and Buyuk, 2014) . 
Rural Settlement Pattern in Nigeria
A settlement is a collection of buildings where inhabitants live and earn their living (Ahmed, 2009; Olawepo, 1999) . However, the settlements vary in size from small hamlets to large cities. Rural settlements according to Weir and McCabe (2012) , are areas with relatively low development densities. A rural settlement pattern inferred the manner in which buildings and other forms of structures are distributed in a particular location. The pattern is of significant interest to the geographers, historians, and the anthropologists through the provision diverse level of community development over a considerable period of time. Settlements are viewed as a reflection of structural relationships among the architectural, cultural, and social perception of the environment (Aydin & Büyük, 2014; Daniel and Hopkinson, 1992) . In this vein, rural settlements in Nigeria are regarded as settlements with less than 20,000 people and whose population predominantly engages in primary agricultural production (Aderamo & Magaji, 2010) . Hosts of factors influence settlement pattern worldwide (Centanni, 2017; Okoro, 2012; Ahmed, 2009 ). The first is the economic and human physical influences. In this case, the settlements locations allowed maximum communication between different settlements and increased trade. The second relates to the social factors. These include relief, transportation, climate, drainage, groundwater supply, defense and government policies. The third connected to the ethnic and cultural factors. These include aspects of caste, community, ethnicity, and religion. This leads to social segregation and fragmentation of a settlement into several units. The fourth is the historical or defense influences. In the past, mostly border areas of north-western plains were conquered or attacked frequently by outsiders. These factors culminated in the type and spacing of dwellings. The three major forms of settlements as presented in Figure 3 include the nucleated, linear and dispersed settlements.
Nucleated settlements
These are settlements that are formed at crossroads or route centres, comprising a large number of houses clustered around a central point such as a market square. They form a commercial nerve of the neighbourhood along a river or road.
Linear settlements
These are settlements with groups of houses arranged in a linear pattern along a transportation artery. They may not comprise any commercial structures, unlike the cluster settlements. The settlements incorporate the structures that are arranged in a role or line form usually along a river or road seacoast, river valley, mountain ranges. Linear settlement often time developed in response to certain convenience or proximity to transport route among others.
Dispersed settlements
These are settlements that have no obvious centre in which the structures are spread out or scattered over a considerable expanse of land from which the occupants derive their livelihood. They are also known as isolated settlements in which the buildings are spread out in a scattered form. This type of settlement is often formed in a remote or sparsely-populated area. Disperse settlements pattern are often associated with agricultural activities in a farmland region. 
Research method, measurements and data analysis
For planning and management, the most commonly used applications of GIS are the land use suitability mapping and analysis (Brail & Klosterman, 2001; Collins et al., 2001; Herzele & Wiedemann, 2003) . On a wider scope, land-use suitability analysis through the GIS application has the potential to provide a useful monitoring tool towards the use of neighbourhood green spaces and their changes (Herzele & Wiedemann, 2003) . Similarly, the procedure is capable of appropriating adequate spatial pattern for future land uses in a bid to establish specify requirements, preferences, or predictors of some activity (Hopkins, 1977; Collins et al., 2001) . Morphology is often used to present the changes in the physical and spatial transformation of landmark features in landscape architecture. It has helped in depicting a graphical representation of neighborhood changes and enables the calculation of the time wise increase in area spatial expansions. This study adopted morphological method as previously studied by some scholars such as Chen (2011); Na et al., (2009) and Doralti (2004) . The increasing use of Geographic Information Systems (GIS) provides objective measures of comprehension of types and other neighbourhood accessibility measures such as diversity of land use. Therefore the morphology procedures involved the use of maps to ascertain the development and changes in the physical and spatial patterns of neighbourhoods. Three periods were considered in this study namely: colonial period of pre-independence (the year 1910-1959); the post-colonial period after independence (the year 1960-1999) , and modern movement in landscape architecture (the year [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] . The analysis procedures included (i) gathering, collection, and updating of existing features and elements of the neighborhood through on-spot assessment, (ii) the maps were produced based on the timewise periods and digitized by using AutoCAD software (version 2012). The digitizing was done for the purpose of exportation into the ArcGIS version 10.3, and for subsequent mapping, (iii) the maps weresuperimposed to deduce the changes in the spatial development and features. In line with the previous study of Malczewski, (2004); geographic information systems were used to determine the various land-uses of the neighbourhoods such as (i) areas covered by the market square as commercial zone, (ii) residential and government coverage areas, (iii) educational institution coverage areas, (iv) religious coverage areas, and (v) green and open space coverage areas. The procedure adopted for the evaluation of the neighbourhood land-use areas of the case study town. Summarily, the examination is based on the physical form of the town, taken into cognizance the link between the physical form and socio-cultural context. The mapping of the neighbourhood is a systematic approach targeting the identification and classifications of a community's cultural resources (Rowe, 2012) . Perceived neighborhood characteristics and preferences parameters were adapted from Handy et al., (2004) . The study adopted a quantitative research method using relative Importance Index (RII) to analyze the collated data using a Likert scale. The parameters considered include (i) rating of the present conditions of the neighbourhood and adjoining land features encourages easy accessibility (human and vehicular access, RPN1), (ii) rating of the present conditions of the neighbourhood that encourages safety via quietness and low crimes [RPN2], (iii) rating of the present condition of the neighbourhood that encourages interactions (socialization) among all groups through provision of benches, walkways etc [RPN3], (iv) rating of the present condition of the neighbourhood that encourages peoples' attractions through the level of its cleanliness, housing styles and streets' green landscapes [RPN4], (v) rating of the present conditions of the neighbourhood that encourages lots of off-street parking such as garages and drive ways [RPN5] . Respondents (Stakeholders and professionals in the built environment residing in the community for more than two years) were purposively sampled and requested to rate their level of agreement or disagreement with the series of statements on a five-point scale from strongly disagree [1] to strongly agree [5] . Relative Important Index (RII) was appropriately used to cross-compare the relative Importance index among the perceived constructs by the respondents. The formula adopted for relative importance index (RII) is in line with past studies of Agboola & Salawu (2015) and Agboola, et al., (2017) 
Study areas
The geographical location of South-Western Nigeria as depicted in Figure 4 , lies between the parallels 5.86 0 and 9.22 0 North, and between 2.65 0 and 5.72 0 East with an estimated area of about 181,300 km 2 (Atanda, 2007 The open spaces were used as marketplaces (oja) and meeting grounds for deliberations on community issues. This early development comprised sub-divided compounds and occupied by related lineages were in clustered form with small lanes and streets in between them. The rationale for such spatial configuration was to protect the inhabitants from external aggression. Humans operate on various tangible and intangible elements of cultural dimensions. Figure 5 ; identify the comparison of the land use for the three transformation periods of the Ijebujesa built form. Comparison of the land use for the three transformation periods of the Ijebu-jesa built form.
Period 1910-1960 (Phase 1)
This historic period covers almost fifty (50) years of existence of the town. Meanwhile, the period is classified as pre-colonial and colonial periods of the open space's planning in Nigeria (Oduwaye, 1998) . At the same time, this period is associated with the existence of traditional landscape. The spatial characteristics of this period associated with the existence of about 2.62 km 2 (4.74%) of both the residential structures and government structures ( Figure 9 ). The greatest greenery and open space areas of 48.92 km 2 (88.41%) were available during this period as shown in Figure 7 . In view of this, the location of the market square (Oja) and shrine (ojubo-orisa) at the core of the neighbourhood created cluster types of settlements pattern. There were no planning concept and expertise at this period, as the pacesetters and founders were King (Oba), chief (Oloyes), and the community residents. Therefore, the coverage area of the market square (Oja) was about 1.04 km 2 (1.88 %) with virtually no spectacular facilities (Figure 8 ). Hence, the general level of development of the neighbourhood was at lowest ebb as shown in Figure 5 . It is noteworthy to state here that there was virtually little or no human and vehicular congestion at this period.
Period 1960-2000 (Phase 2)
The period of 40 years refers to a postcolonial period, after independence associating with researchers' awareness on industrialization, urbanization, planning, and preservation (Falade 1989; Oduwaye 1998; Oyesiku 1998 ). Meanwhile, others include an appreciation of open space greeneries. Historically, the industrial revolution seems to have negative and devastating effects on the environmental landscape during this transformations period. Therefore, this period informs peoples' awareness of the interaction between man and nature, which brought open space planning concept. This equally acted as a bridge between the past and present-day relationships between the society and its environment (Rescia et al., 2008) . Similarly, scholars began to advocates the need for the establishment, management, planning, and design of landscape and built environment in general. Hence, Figure 5 and Figure 9 Hence, it obvious that a drastic change of environment and physical character exist at a higher proportion than the former base map features ( Figure 5 and Figure 9 ). In addition to this, reduction in the percentage of greeneries has affected the human appreciation of open space beautifications. This was also traceable to the increase in the population of the community residents at this period. According to the 1991 census (the Final result of 1991 National population census of Nigeria), the population of Ijebu-jesa was 11,680. There was an increase in the population by the year 1996 projected population to about 13,314 indicating an increase of about 12.27 % (Agboola, 2016) .
Period 2000-2015 (Phase 3)
The period spans through fifteen (15) years, which solidified the advent of the modern movement in landscape planning and management in Nigeria. The appropriate consolidations of ecological approach towards landscape management were initiated. Also, advocacy was intensified on concern for landscape as cultural heritage. Researchers such as Falade (1989) ; Oduwaye (1998); Oyesiku (1998); and Adejumo et al., (2012) advocating and taking cognizance of the interrelationship between the people and their environment. Consequently, the increase in the awareness of scholars on the significance of the landscape qualities, design, and management in Nigeria is noted at this period.
The above scenario led to the general debate on the term sustainable development, which could be in form of physical or social developments. This period is experiencing an upsurge in residents' population of about 22,499 (the year 2015 projected population) amounted to about 40.82 % (Agboola, 2016 and Figure 9) . It is obvious that greater percentages of the green areas seen in phase 1 of development that spanned years 1910 to 1959 and that of phase 2 between years 1960 to 1999 have been taken over by residential, educational and commercial structures ( Figure 5 ). This led to a reduction to about 28.48 km 2 (32.09%) in of the land use coverage by the green space and open space areas in phase 3 of the neighbourhood development ( Figure 6 and Figure 9 ). In other words, the expansion/urbanization has further created more spaces for (i) area covered by market square as commercial zone with 2.04 km 2 [2.30%], as depicted in Figure 8 
Perceived inhabitants' activities on the neighbourhood characteristics and preferences
The non-parametric results of a total number of 18 collated survey questionnaires were reflected in Figure 12 and From the aforementioned, accessibility to the neighbourhood ranked 1st indicating inhabitants gave the highest priority in appraising the suitability of the neighbourhood in the provision of excellent vehicular and pedestrian accessibilities. In other words, the neighbourhood accessibility has been considered in this study as an important aspect of sustainable neighbourhood development, particularly in the social well-being dimension as supported by past study of (Lynch et al., 2011) . Accessibility remains the basic requirements to meet residents' free entry thus tends to enhance residents' quality of living (Lau & Chiu, 2003; Landry & Chakraborty, 2009 ). More importantly, accessibility was identified as an important aspect of environmental determinants for residents' physical activity. Ranked 2nd was the neighbourhood safety. The security and safety available in the neighbourhood space influence the quality attached by the residents. This is in line with the previous study of McCormack & Shiell (2011) in which the residents' safety is considered vital in the overall neighbourhood design.
Socialization within the neighbourhood signified interactions among the diverse ethnic residents. Thus, it is ranked 3rd in the hierarchy. The result of the survey demonstrated that the neighbourhood forms could allow interaction among residents. Due to the low ranking, it is expected that an improvement is needed in the provision of adequate benches, walkways, seat out among others. This is corroborated by the researchers in the field of urban design and planning in which neighbourhood space established as an essential ingredient for social interaction and daily life experience (Madanipour, 1992; Worpole, 1992; Calthorpe, 1993; Pasaogullari & Doratli, 2004) . The outcome of the analysis placed respondents' perception on neighbourhood attractiveness 4th in the rank. The attractive appearance of the neighbourhood could be judged in terms of the level of upkeep, variety in housing styles and street landscape, settings and fittings (Sallis, Bauman, & Pratt, 1998) . Similarly, it relates to the perception of the physical judgment of neighbourhood by the residents via its aesthetics.
However, the low ranking in the residents' perception in this respect suggests a need for an improvement and proper maintenance. Advocacy for proper neighbourhood facilities and amenities would better enhance its beauty and attractiveness. Last ranked (5 th ) was ascribed to residents' perception of the neighbourhood spaciousness via the provision of the welllandscaped market square and green infrastructures. This lowest ranking indicates that much effort is needed to enhance neighbourhood spaciousness. The design and planning of neighbourhood open spaces remain a vital factor in its accessibility. Meanwhile, the spatial design of neighbourhood open spaces and its accessibility influence people's choice (Landry & Chakraborty, 2009 
Conclusion and Recommendation
The study fills the knowledge gap by identifying the morphology of a rural neighbourhood as showcased by the residents' perception and character favouring future rural planning and design in Nigeria. Additionally, the combination of quantitative and qualitative of this study through relative importance index and the GISmodel allows documentation of neighbourhood comparative studies in Nigeria. The uniqueness of this study relies on the fact that it depicted rural landscape information that intertwines with social information on a neighbourhood level. This allows a better insight into the various deficiencies in Nigerian rural setting. Each transformation period was intertwined with driving forces such as accessibility, urbanization, and globalization. Meanwhile, the challenges associated with every phase were as a result of the nature of the rural neighbourhood, the pace of the changes, and peoples' perception of the landscape. In other words, the quality of neighbourhood spaces impacts on citizens' patterns of activities. This study approach encircled the classic relationship between people and the sustainability of the neighbourhood environment as a means of enhancing residents' well-being and social needs. As established in this study, the social fragmentation of the rural landscape, however, has not been given due considerations. The major originality of this research lies in the attempt to bridge a gap between the quantitative and qualitative study of rural neighbourhood towards the future design and planning practices. This research thus recommends adequate planning and design of neighbourhood and its adjoining spaces by the professionals and other relevant stakeholders for neighbourhood inhabitants in Nigeria. The knowledge gained from the outcome of the research could be made operational as an integrated monitoring tool that could be adopted by the three levels of government (local, state and federal authorities) in Nigeria.
